Anti-aldosterone treatment and the prevention of myocardial fibrosis in primary and secondary hyperaldosteronism.
In arterial hypertension associated with primary or secondary hyperaldosteronism myocardial fibrosis is an important determinant of pathologic hypertrophy. To further examine the relationship between elevations in plasma aldosterone (ALDO) and myocardial fibrosis, we analysed perivascular collagen area (PVCA) and interstitial collagen volume fraction (CVF) by videodensitometry and hydroxyproline concentration (HPro) by high-performance liquid chromatography. We examined both the left (LV) and right (RV) ventricles in the following rats models of primary or secondary hyperaldosteronism of eight weeks duration: unilateral renal ischemia (RHT); continuous ALDO administration via osmotic minipumps (0.75 microgram/h s.c.) and enhanced dietary sodium following uninephrectomy (AL); in RHT and AL after pre- and continuous treatment with either 20 (S) or 200 (SS) mg/kg/day s.c. of the aldosterone receptor antagonist, spironolactone; in AL after pre- and continuous treatment with 50 mg/kg/day oral captopril (AL + CAP); as well as in age and sex matched controls (C). Systolic arterial pressure was comparably elevated in RHT and AL (202 +/- 12 and 193 +/- 7 mmHg, respectively; P < 0.0005 vs C); it remained elevated with low dose spironolactone in either model of arterial hypertension, but was normalized with high dose spironolactone or captopril in AL. Left ventricular hypertrophy (LVH), expressed as significantly elevated LV/RV weight or LV/BW ratios, was present in all experimental groups, excluding AL + SS and AL + CAP, when compared with C (P < 0.005). In each ventricle, CVF and PVCA were increased (P < 0.005) in either model of hypertension and in AL + CAP, but were no different from C in all groups receiving either dose of spironolactone. Similar findings were observed for HPro. Thus, myocardial fibrosis was comparable in primary or secondary hyperaldosteronism, wherein elevations in plasma aldosterone, relative to increased sodium intake, are associated with arterial hypertension. The competitive ALDO receptor antagonist, spironolactone, was able to prevent fibrosis in either model irrespective of the development of LVH and the presence of hypertension. Captopril prevented hypertension and LVH, but not unexpectedly it did not prevent myocardial fibrosis in primary hyperaldosteronism. These findings provide further evidence that in these rat models increased plasma ALDO, relative to dietary sodium, plays a major role in the adverse accumulation of collagen that appears in the myocardium.